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Monday, February 17, 2014 363ameter, transport machinery in the axon must be able to move cargo proces-
sively with high speed while moving largely unidirectionally. Motile cargoes
must also be able to bypass static organelles which can be hundreds of nano-
meters in size, taking up significant portions of the cross section of the axon.
Defects in this transport are found in a host of neurodegenerative disorders,
including Alzheimer’s and Parkinson’s Diseases. One strategy that cells use
to maintain healthy axonal transport is to provide each cargo with several
copies of different molecular motors. However, details of the regulation
required for appropriate teamwork between the motors are lacking. The
motion that results from the actions of multiple motors moving a single cargo
inside the cell can be complex, and conventional imaging approaches are
limited to measuring the position of cargo along the length of the axon.
We present an experimental approach to measure an additional parameter -
cargo orientation. By constructing a dual-polarization dark field microscope,
we achieve a high throughput readout of position and orientation of gold
nanorod-containing endosomes in primary neurons with millisecond resolu-
tion. This allows us to relate particular translational-orientational behaviors
specifically to teams of either kinesins or dyneins. We observed that changes
in cargo velocity correlate with changes in orientation particularly at transi-
tions between paused and moving states. Furthermore, we find that cargoes
with similar translational dynamics can have very different orientational
behavior and individual cargoes, though of identical origin, differ in global
orientational dynamics.
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Deregulations in pathways controlling cell-size are prominent in maladaptive
cardiac hypertrophy. Here, we show annexin A6 (Anxa6) to be a crucial regu-
lator of counter-hypertrophic signaling in cardiomyocytes. Adrenergic agonist
phenylephrine (PE) increased cell-size of H9c2 cardiomyocytes with charac-
teristics of hypertrophic transformation and remodeled cytosolic Anxa6 distri-
bution with elevated expression. Controlled up-regulation of Anxa6 protected
the cells against PE but knockdown augmented the hypertrophic responses
albeit abrogated juxtanuclear accumulation of secretory proANP granules
(proANP-SG), a hypertrophic marker with counter-hypertrophic functions,
without affecting proANP transcript levels. PE treatment also altered dy-
namics of Anxa6 on a temporal scale that paralleled its progressive and
kinetic association with proANP anterograde translocation. Mutagenesis
studies mapped the structural features necessary for de facto localization of
Anxa6 and its relationship with proANP. Anxa6 mutants that failed to
associate with proANP because of domain deletion or defective localization
abrogated proANP-mediated protection against PE that could be rescued, at
least partially, by full-length Anxa6. Elevating intracellular Ca2þ also
induced Anxa6-proANP as-
sociation, which were abol-
ished by Ca2þ chelation.
Thus, present study re-
ports a triggering function
of Anxa6 that regulates
proANP vesicular traffic,
thereby mediating anti-
hypertrophic signaling in
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During HIV infection, expression of the viral protein, HIV-1 negative regu-
latory factor (Nef) leads to the lysosomal degradation of CD4 and other
surface molecules. In addition, lysosome degradation through autophagy is
upregulated. Here, we investigated whether autophagosomes participate
in directing CD4 to lysosomes in Nef-expressing cells. Autophagosomes
are membrane-bounded structures formed in response to specific stimuli
(including starvation and buildup of ubiquitinated protein aggregates).
They engulf various cytoplasmic components (i.e., damaged organelles, mis-
folded proteins and intracellular pathogens), and then fuse with lysosomes
for degradation. We found that co-expression of Nef and CD4 in HeLa cells
caused significant accumulation of the autophagosomal marker, microtubule-associated protein 1 light chain 3 (LC3) on highly motile subcellular vesicles.
This occurred within 2-3 days of Nef expression and could be monitored by
imaging of single cells or by flow cytometry in large cell populations. In the
absence of Nef, CD4-expressing cells showed very few autophagosomes.
LC3-containing vesicles resided in close proximity or overlapped with
Nef-containing vesicles in cells co-expressing CD4 and Nef. Since Nef is
known to trigger CD4 downregulation, we next looked to see if CD4 was
associated with vesicles positive for LC3 and Nef. For this experiment, we
inhibited autophagosome fusion with lysosomes using the drugs bafliomycin
or chloroquine since this increases autophagosome number within cells. Both
drug treatments led to extensive co-localization of CD4 in LC3-positive ves-
icles. When Nef-expressing cells were treated with 3-methyl adenine to
inhibit autophagy, CD4 was still internalized from the plasma membrane
but was retained in static endocytic structures rather than being transferred
to highly dynamic structures as occurred without the inhibitor. These results
suggest that cellular autophagy machinery is involved in transferring CD4
from the endosomal system to lysosomes during Nef-induced downregulation
of this protein.
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Cellular automata have proven to be useful tools for the modelling of the
collective behavior of molecular motors in in vitro experiments. The mod-
elling of in vivo axonal transport requires to describe bi-directional transport.
It is still an open question to understand how it can be organized. In this contri-
bution we shall review several possible scenarios. On the one-hand, it has been
postulated that interactions between motors could lead to lane formation. This
phenomenon is highly dependent on the possibility to diffuse or not around the
microtubules that serve as tracks for the motors - a possibility that is reduced in
the crowded axonal environment. On the other hand, the network of microtu-
bules is itself highly dynamical. It has been shown on a simplied model that
a transition from blocked to efficient bidirectional transport could be induced
by having a dynamical underlying lattice. Some real experiments also support
the existence of a link between network dynamics and transport. Actually these
scenarios should not be considered as competing, but rather as cooperative
scenarios. We shall review the results already obtained and discuss the missing
informations that should be obtained from experiments to be able to develop a
new generation of more realistic models.
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BetP is a Naþ-coupled symporter that is able to accumulate betaine in molar
amounts during hyperosmotic stress by coupling substrate transport to the
Naþ electrochemical potential. BetP shares the highly conserved fold of
two-inverted structural repeats with other sequence unrelated secondary trans-
porters, e.g., LeuT, a bacterial homolog of the medically important neurotrans-
mitter transporter family. Recently, we obtained atomic structures from BetP in
distinct conformational states, elucidating parts of the alternating access mech-
anism of BetP, and suggesting a common mechanistic principle in LeuT-like
fold transporters. However, as the substrate-bound outward-open state of
BetP was still lacking from the collection of conformational states, the funda-
mental question about the first coupling step, i.e., the sequential binding of
substrate and sodium ions, remained unanswered. Here, we report on a structure
of a Naþ-coupled choline-transporting BetP mutant (G153D) in the substrate-
bound outward-open state in complex with arseno-choline, which allows us to
complete the molecular description of the alternating-access cycle of BetP. Our
structural results confirm substrate binding by arsenic anomalous scattering,
and in combination with molecular dynamics simulations, reveal key features
